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m m m 

&©-e&& 0 ^imcoiiS^Su 7'n-7' (^n-Wb dna h&^te^j&m 

it) ©sue, *Kft?£©jiv\ mn^^mmm^ & ;w:/d ^-tf— ->a> 

^n-wb^n/cifef dna m^y°u-^t: u-asitu mkmnnv 
~c&mm.m. mmmMmfc^ dna ^ hirna mmt l < ttis^stte-?© 

pcr^, -^(Dm^m^-^m^rv ^ bna ^ - t(D/^ y v ^v-tf— 

->3 VM/Si: DNAsmH^©ia^^^-y:-e*)-5„ 

|g^^^a@%S<fc)TV^-S) 0 DNA^y^te, l~tcm2©^iSlit±(:, 

#ifc© dna i>t^7°n-^h UTiff^gCM^JIil^'fb^ti/c^©-??* il* 

omifrynv 3mM&5fu±iz in situ -e^^^^ti/cfe®^, ^^s*© 
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fe?±©^M%ttmb/cUSB^JI?^jf©@fi^^{£ffi$^6.c:ht ) ^).g, (SBH i&; 
Sequencing by Hybridization Drmanac, R. et al. Genomics 4: 114-128 
(1989), Drmanac, R. et al. Science 260: 1649-1652 (1993)) 

*&-rm&^) ^mts ^^1'^ 1 ;^w^r-->3>^fr^is^$t^T^6 0 tit, 

§ 18 S> 4tfc © jc % o T b $. o t ^ o mm £ U X ^ fc„ 

©zK^^-^^J:€.Tx— V (RNA 7->;l/) J£2£;tf K ^ T , 
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3 y % «-r ansrtB J: * 6 . 

lift £JBv»5:/p — yfcfev^-c, ^ T - >i» # H W ft 

ggi:, HK±-r^T©j^s^^=i*©7j<^MB-{- J; y /w ^y #v -tr— ^ 3 > 

^sjit'&^Tjiv^-^ j^t©^; (i) ~ (v) o^tn^ 

7^ ymt(D7kmm<aj)mm-$nzi& (n &trs (id <o^m> 3®.<Dmm 
h (DTkmm&tf mmntiziR cud ©ft^a, 2 &<d >r h> 

^^s^ (iv) w (v) ©te^i&fcfliafci-Sw fc^-et*. 
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(5£eK Xi«NR 2 , NHAc, R, OR, OAc, SR, SAc, COR, COOR, CN, F, 

CI, Br, XHI ^gb, Wi, W 2 , ^t^WsteO, XtJNH^SL, X 3 tt CH, 

Xtt CR ^gb, Z5 » CH2, CHR ^SL, Y,, Zj, X 2 , Y 2 , Z 2 , Y 3 , 

Z 3 , X 4 , Y 4 , X 5 , RlXY 5 ttCH, CR, XfctNfc^f. fiU R«vhv>If 
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3&«Ba*$nsaS (vi) xrxa (vid <D^m< l&co^mtojmm&fimmz 
nss (vin) (Dfc&m, 6 w^rh>iKD7Kmm^mm^n^ ax) 

(x) ©tei=r%£$J^T£;i£;^Tit£e 




5 

ITIE^MffE (MPJ91) 





(5£cK X 6 v StP*X 8 (iNR2, NHAc, R, OR, OAc, SR. SAc, COR, COOR, 
CN, F, CL Br, 5U£l£^tU Y 6 , Y 7S StfZjIi O, XteNH^U. Y a , 
W Z 10 f& CH 2 , CHR, O, XitS^mV, X 9 , S. tf X 10 NH 2> 3ZJ£ OH £it 
U v 6 , w 6 , z 6 , v 7 , w 7 , x 7 , Z 7 , U 8 , V 8 , W 8 , W 9 , Y 9 , z 9 , v 10 , w 10 , M 
Y 10 tiCH, CR, X(±N^*t„ fMU Rte^h^V^T-VlS^f*^©^© 
2 *CD7j<^l^ £ m.m b JSC V ^ItS £ g!-t 0 ) 



{-t ^ -7° n — y^ff / w :/ y #v -if — v 3 > z. & & © -e $> 

&^<Dmmm%.fezti&&<z)-c&&*<^K dna, rna, ^y^^rnm (i'jvt 

JiX-x^il^SW©^^^^^ Kit L =fc © , JAm.Chem.Soc.114, 
1985(1992)), L NAilPf ^tl^^ItT^-P^ C^g^ ^ Y £fS$:T£ 7 

Bioconjug. Chem. 11(2) 228-38 (2000)) tt t> ©#*%J^T? ^ -5 „ 7°D 



6 



j£.mmi~te^-C"tfrh7°Ti-7^y hits m*<D7°n~7*fim&Mmt&<b «fc 

^^t^tB^So 0fl*.fck /D-ytiiw^ dna j:©ai' y y ^ 

mmUm (Tm) ^*Ji)5CJ:^T'tS a DNA^y^kbfc^D-^Oi^i: 
RNA *»P>ffits?S*CJ:o-C cDNA *ffr*U ^7^;Wbi"S (MT, ^ 

;Wbtfc#0. do^^Wbtfettfc* ssc /^y 77-*t*5 o ~ 6 o°c-e 1 0 ~ 2 

Omm, DNA ^ V ~7°-h >^rrL^ — ^ „ f©f, ^M^fToT, 

ftoftl SNP fifl&r^ :/>; #v-tf—>3 > 

K«fcSj«te?BB?!IB¥#r (SBH&) ^CiJB^-S- 2:**W«BT?**. 

(1) ^b^>Si«f* (^^^>U^-^-6-T1f-3-T : *T+)- % >h^>) 

7 



3 #V b(D&J& ; 

M7kt K 7 t A n ? P D^(mucochloric acid)^M^^i±, V# D D tf U 

'fb-^tJ 1 (2.2g)tf)7< # y -;V(90ml)-^^ f;k*M7 5 K(90ml)^^^£C7j< 
SKb^ b U 9 A(0.604g), 10%^^Aj^fPl(0.9g)£Jn;2U 7KlPl7?^S$IT, If 

nfc»fi4»»*T-|flSffiUTfl:^«I 2 (0.835g)£t#§. 

-fbl^t) 2(1.0g)<D^zK^U^>(50ml)SS^«:, Mt'^b, T^=fV^S 
SIT, tftfb^VV-f /K2.09ml)%WT-f T;V=f V^««IT» Sfit 1 0i 
WVfzm, SJtS»«E«:»jBEe*i-*. ^£ n JMB^ ffi IK* (10ml) & An A, 4M J£ 

ttll(c^zKa:^y — ^(iomi)*in^., lo^rae^-tSo io°c*-r*^PL^^ 

fSilfcSifeU 3 ; 6-T->f-TT*f b^>(1.399g)**# 

4bl%tJ 3(1.00g)^j^^77U ^A(0.70g)CD^7<^;V^;VAT^ K(12.9ml)l§«C 
(2.0g) feAQ*., 7;i/^>^RUIT, Ifit'2HfWt«. TMj£55feU 

5 jams*-*- <&. »?>n/c3aac»«*(5mi)«:iq^fea, tkist, 

4M^Sfc(0.175ml)S:iPA, 15 tflWUMrTS. *Sffi*6JRU f»»7j<-C^ a 

/3 f*©rf^ 0 Tc-fb-a-^ 4 (2.8g) **#P>n«. Wakogel C-200 150 g % 

»JfcT?#HU /9#®#£*£>TMiU 5 (l.2g) tlS„ 

4k&®5 d.og) ^j^itTVU^A (o.6 g ) ©^f;v*;i/A7^H dimi) m 

#t>tl^aStC»«bK (5ml) £AP tK^T, 4Mt» (0.1ml) fcill*.* 

(0.4g) J&**§P>*tS. 

z.(D4k&®6 (o.3 g ) %»i*tri;^vt?»jBET*j»j»zKbfc«, «7j<ey^> 

(lml) VMit4,4'-^^ h*->hV&JU (0.6g) ££0;! 60°CT?ff #f 3. 
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2mmmm*±tbs gicsit*^* (2mD wu)v*$y (2mi 

(-fbl»7) (0.5g) 

tf^t/7 (0.4g) «S*Vfy ^Vt»< WKc>-C#* 2 IslfcjBET&ifcfliteK 
UfcflL ^n;i/^#> (5ml) fc»»U ^V^ne;Vxf;V7 5> (1.6ml) 
&AnA o 0 cm?£*pu h^^^-r y tf;i/T5 

-r > (o.3 g ) fejq*T£&"r-j*#-r5. \mm&wu)\<*$is (5mi) &ira*., 
5%if*M (3mi) i?2@m ^*«Kifcy~^T»«:*, 

/^*U7^Vb (0.5g) (Yb^*8) tmbftS. 



To!C0 2 — i CI 



NH 2 



NH 2 



H 




NHBz 



BzCI/Pv 



° h' N 




NHBz 



ToICO, 



NHBZ 




NHBz 



Tolc °2-n o I 

Chromatography K N 

TolCQ 2 




DMTrO-^V | 
DMTrBr^ \ / 

HO 




NHBz 




DMTrO 
CI-PtN'Pro^OCoH^CN^ 

OP(N i Pr 2 )OC 2 H 4 CN 
8 

Bz:^> W Tol: h U ^S, DMTr : h #-5/ MJ 
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(2) ?7-ymmw ( : r**s>'Vtf— ^075^ y<d^ 

tX^V /i<-X^ligP^{C^fi-a^-^-9-y ^>>(«M (Tetrahedron Letters 
24,931(1983)) fa«(D^(C^oT^-T 



i(Df^^^U)K-xi-^^> (o.5 g ) (^-£^9) *m7k\£V ^>-eMffT 
SiWb^l «t;ij^> (5ml) iC5§«¥L#L{b 4,4'-^h^^by^ 

(o.6 g ) ^ira^. 60°ct'i#ts o 2mmmumz±#). mw^mb-c^h^^m 
vvu)v*$^ (5mi t» 20) -ea&, Bit b;Kn>-e2in 

JSt^lfchyf-^ftift: (0.8g) Ub-&% 10) ^f#*bti3 0 
b U ^;W*H# (0.7g) «<e U S» £: « b ^JiVt?^^ 2 0MJ±T£^ 
I^Kl/fc^, ^n;i^#> (5ml) ^V^n^xf;i/7?> 

(2.0ml) 0°CH^PU, ^DD- 2 -VT J X-Y*cW^ V7°Dh^7 5 

y^^y^rv d.og) ^iD^.-c^^-e^#-t§ 0 1 ratt^ n;i^ # > (5ml) 
£Apa. 5%aW7j<^ (3mi) -c2®ifcj£, ttwv-mi, Miimas 

DT^Vb (0.9g) Ofb^ll) fimbtiZ. 



o 




Oxan i ne 
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<Ar-1 



II > 



HO 

OH 



3MF-9--M9) 



DMTrO. 



DMTrBr 



H 2 N^N^N 



H 2 N N 
DMTrO. 




N 



N 



CI-P(N'Pr 2 )OC2H 4 CN 



OH 



OP(N'Pr2)OC2H4CN 



(3) ^D-^©|jim ; 

if b $/>^*n7 ^ #V b ) >fb^% 8itf^7-vii#:*^*n7 ^ #W 
b (x^^D ^^^->*X;t>D7 5 ^-f b) fb-a-^ 11 £H!v^7fD 

*± © g Sfi-nfifoHSI DNA/RNA synthesizer (model394) * V > T ff 5 . 



[H«J 2 ] YWmoiS®. 

( i ) h ismmw uts® 15) ; 

ik^m 1 (2.2g)©p< ^ y -;i/(90mi)-^^ f;v*;^7 5 KoomDM^u^jc 

JET'7RWt§. ^7^>^A^*^i^U KJ&S*Kft»JBE«*-*-S. f#£> 

^b^^2(1.0g)©^7j<tl o ';^>(50ml)«rt^, 2K?rC?&SJU TJV3>jfxm& 
T» M^>V^;K2.09ml)^?ITt5. T^=f>^««T» MtlHiff 
MiS?§«^Mi±^5fe1--6 0 »e>nfe»a^Jfi||Sfc!K(10ml)%j|q^ 4M % 

MH^J&u ^-^;i/-etifev\ -fb-^^ 3(i.399g)^#§ 0 

-fb^tl 3(1.00g)^ff£77 U «>A(0.70g)CDS>'^^-;b^;bA7 5 b*(12.9ml)^M^^ 

^D^ffl^ <?JV (0.48ml) fcj&H*., 7JVi>^iiT, MT*2B^f§ t 
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^iP^/cft, #?§T* 4M J£gfe(0. 175ml) % in 15 ^WHIf^S. 3£il£6JfeU 

ffi»7j<-T?^v\ Uk^Wa 12) do^ifei 12 i-fltgbfc 

(6.75ml) 2: 2M7Km{b^b U £ A (3.38ml) & An 30 ^Mjft^i"*. CKDSJE&jft 
S 0TCtr^L/c«, mbntzZm- 4M *fijfc<1.97ml)fciq 

A.*ftttHSft * ^SR^S. £©tfrftfS3&&* # ^ -;V-C#M B H B U'fb^^l3(0.779g) 
-fki^tl 13(0.60 lg), 

ter -Butyl N-[2-(N-9-fluorenylmethoxycarbonyl)aminoethyl]glycinate(1.047g), 
HOBt(0.337g) IkXf DIEA (0.766 ml) CO DMF (20 ml) SSjftK TBTU (0.706 g) 

(150 ml) fciPA, MM 7k (100 ml x 3). 4 %^Il7j<^^- h D ^AzkJgfR 
(100 ml x 3), 4 %mM7kmtl U C A#|gjft (100 ml x 3), JfitSi* (100 ml x 3) 

^nfeieaftwiftx^^— n -^#^vos*^iiisftufli-&«i 14 (i.si g) 

So 

Yb-n^ 14 (0.30 g) t^DD^V (3 ml) £ TEA (4 ml) ©IS j&P X 0 "CT? 

-fx-^ (5 ml) ^iP^^f^U/cl^^^^&t^^^-n-^^iT-VcOM-^Jt^-e 

UttHUflS^ISl 15(0.256 g) 

DIEA: diisopropylethylamine 

TFA: trifluoroacetic acid 

HOBt: 1-hydroxy-lH-benzotriazole 

TBTU: 2-(lH-benzotriazole-l-yl)-l, 1, 3, 3-tetramethyluronium 
tetrafluoroborate 
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NHBz NHBz 



FmocHN^"^ CQ 2 tB " r\ tfa.ch.c., jt\ 
► cr*N *~~ O H 

TBTU, DIEA, HOBt in DMF w 'j 1 | 

F.OOHN— N - C ^ BU BocHN ^. nL0O 2 H 
14 15 



(2) tfT—>ffim<t Offc^ 21) (D^m-, 
S-amino-SH^midazot^S-dHl^oxazin-T-one 16 k.&tWl*/ V ? &<D?S * ^-Asfr 

pHlfcHHSi-S. #rttM8S&«:£BlU ^f^M7 5 K-x^y-;l/©i^ 
^^#f§J|UTflS1^ 18 £#&o 

WtftbnZ pH 3 £ U *JT£BfSJI£6J&1-£. CKD^/fm^^^^^^^^AT^ 
b*-Ji^^-;V©S'&»jiT?#iie*L/'fb^ia 19 £f#£o 19, ter-Butyl 

N-[2-(N-9-fluorenylmethoxycarbonyl)aminoethyl]glycinate, HOBt I&tf DIEA 
© DMF^MK TBTU & Ad 12 B#Hg«Fl-6 0 S&JgJfcfcfcKES^cOfc 

©»i:^nn^^ > (200 ml) *AnA» fUSUfc (100 ml x 3), 4%^^7ic 
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mi- h v ?A7kmm aoo mi x 3>, 4 %»7j<^^ v v AyKmm (100 mi x 3), 

#»sbj< (100 mi x 3)-Qimmfc&-t £ . WW** I'M* II? i/^ A trig 
20 £f#§ 0 Yb-^tJ 20 s^no^^yt tfa ©gjfttejta* 0 "ce 30 
^.-"rJV (5 ml) ^jjn^.*TtBL/cM H B H^^^ v -jv-n-^^-xDm^mm'C'n 



o o o o 

H 2 N A ^N K ^ 0 3' DMF H 2N ^ N >-Ijl BzHN^N |l BzHN^N^N 

16 17 ^COaMe 18 ^COaMe 19 l --C0 2 H 



O O 

FmocHN--^C0 2 tBu j^J^ tfa.ch^ ^ 

TBTU, DIEA, HOBt in DMF ^ BzH N N N BzHN N N 

FmocHN— N^C0 2 tBu FmocHN— N_C0 2 H 



20 21 



(3) 

5=- KStt©^i43K3iCffi'fh»«tt©^«i^^-y ^-;v^r«^**« ccs-6oov 
[«#«J 3 ] (/w y y #V 3 y) 

=f DNA2H (#y zf DNA A&O* DNA B) CfcH^t, 6-7 if -3-^Tif 

14 



mzttfc-f&XV =f DNA (A' MB') Jkftm-t&o 

X V =f DNA A JkXJ B i'Jti GC ^g©^;* y =f DNA E U fe. * V 

>%^7-V©f^U KJB^/c^y rf DNA E ' ^flUKTa. 

* fc, # y ^ dna e tcmmm&xv ^ dna f zwmtz . 



;t y rf DNA A 


-' atgccacgctatccgatgcc 


U 3* DNA A' 


: ateddadedtatddeatedd 


;* y =f DNA B 


: atgcgacggtatcggatgcg 


#y ^ DNA B' 


: atedeadeetatdeeatede 


y =f DNA c 


: ggcatcggatagcgtggcat 


yfr y =f DNA D 


: cgcatccgataccgtcgcat 


;* y =f DNA E 


: atgacactgtatccaatgac 


*y Zf DNA E* 


: ateadadtetatddaatead 


;* y =f DNA F 


: gtcattggatacagtgtcat 



*K XV 3 DNA A' (e-nf-S-^rTIf i/ b 
+h->gJ^DNA) y^-yrfDNA C©— DNA ©lfc»&g £88^5 fc, ^ 'J 
rf DNA A/^-U If DNA CCD^nK .fcb^T^BT l^T V>S d t tfftfrZ. * U rf 
DNA B' /;fry if DNA Dffl^iDNAOaHfig*, Thy rf DNA B/#y 
DNA D©-^tl^i:b^T(gTUTV^ d 5. X V rf DNA A' y 

3° DNA C DNA hXV^ DNAB ' y 3* DNA DCDZl^H DNA <0 

^ y zf DNA E' (6-Tif-3-xTif V V >W;*^1?-~>g^ DNA) V zl 
DNA F ©—#18 DNA <DMMUMl&. X V ^ DNA E/X y =f DNA F <D~#f& 
DNA ©^nfcifc^TteTUTV^SClfc */c, XV zf DNA A' 

y =f DNA C © H &m DNA * 'J rf DNA B ' /;}- y rf DNA D (D ~ *H DNA 
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^•'j^yf HM2S (#y ^T^Kfcifc A'XtfB) fCfc^T, 6-7 If -3- 

#y =f^y^H*|» AMBiUt GC £S£><gi^;fry rf^y^ K^It E ft 

$ fc, >*- y rf^y^- F^it e k:*b«w«c^- y =r dna f s. 



*y rf^y^KM A 

#y =f^y^K^ a' 
#y zf^^h'^Sfe b 
*y =f^:/?-K«» b' 
;t y rf dna c 
;t y 3* dna d 

#y n^y^K^M E ' 
# y ^ DNA F 



: atgccacgctatccgatgcc 
: ateddadedtatddeatedd 
: atgcgacggtatcggatgcg 
: atedeadeetatdeeatede 

: ggcatcggatagcgtggcat 

: cgcatccgataccgtcgcat 

: atgacactgtatccaatgac 
: ateadadtetatddaatead 

: gtcattggatacagtgtcat 



(a, t, c, gttf^Tr- >> ^5 > s ^h^X ^7->?:St, df*6-7 

0^5. *U rf^y^ K&g* B/^-y DNA D <D -%Lm<DMf&U&*> . XV 
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^-y rf^y^H^M A' /XV rfDNA C©z*lJi^U ^^HM B' 

U =f DNA D (D - ^^tDBIfif MS (il^lMST?* 5 - . 
^■yrf^y^K^^ e' (6-7^-3-^7^ h-»jBLtf**-V-=.>mm*>'7*}! 

mm) /xv =f DNAFCD-*«©»ij»astt, #u ^t^ksk E/#y=f 

DNAF©-*^©^tl{Cit^rfST-r§ 0 #y rf DNA A' y if DNA 

C CDH^fl DNA X V uf DNA B ' 'J rf DNA D02*i DNA J:b4£ 

^6. 
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m & (d m h 



1. y7 — ^i&g£ftmtol~—*<D&MB&*J&j£l>5&?'hS'ynmi£. Jktf 
V Y V #H to tc - * © 7jc^lS^ J&S L -5 S - >fP»f* £ £ to 7 n 

2. J^T©5£ (I) ~ (V) ©V^Ttl^tD^T^^tlS-ft:-^- 




HN 



V 



N 



W 



( I ) 





(ffl) 




HN 



V 



N 



S 
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(V) 



(5£4>, Xi«NE 2 , NHAc, R, OR, OAc, SR, SAc, COR, COOR, CN, F, 
CI, Br, Xtel Wi, W 2 , W W 3 O, X^NH^St, X 3 «CH, 

3U£CR£«L, Z 5 teCH2, XSCHR^gl, Y a , Z a , X 2 , Y 2 , Z 2 , Y 3 , 
Z 3 , X 4 , Y 4 , X 5 , &t£Y 5 «CH, CR, Xfi N ^it„ fib, Rte:>h^>M 
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(X) 

X 6 , St>*X 8 liNR 2 , NHAc, R, OR, OAc, SR, SAc, COR, COOR, 
CN, F, CL Br, XttUiU, Y 6 , Y 7 , RXfZ a &0, 3iJ£NHfei&U Y 8 , 
S.tf Z 10 f£ CH 2 , CHR, O, XttS'Sr^U, X 9 , Jk Zf X 10 NH 2 , 3ZJ£OH£i? 
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SEQUENCE LISTING 

<110> MITSUBISHI RAYON CO., LTD. 
GENOX RESEARCH, INC. 

<120>APROBE FOR HYBRIDIZATION 

<130> PH-1221-PCT 

<150> 
<151> 

<160> 6 

<170> Patentln version 2.0 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

atgccacgct atccgatgcc 
20 

<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

1/4 



<400> 2 

atnnnannnt atnnnatnnn 
20 

<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

atgcgacggt atcggatgcg 
20 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

atnnnannnt atnnnatnnn 
20 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<400> 5 

ggcatcggat agcgtggcat 
20 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

cgcatccgat accgtcgcat 
20 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

atgacactgt atccaatgac 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

atnanantn atnnaatnan 



<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

gtcattggat acagtgtcat 
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